Wolf's isotopic response describes the occurrence of a new, unrelated disease that appears at the same location as a previously healed skin disease, and the most common primary skin disease of this phenomenon is herpes zoster. Several cutaneous lesions have been described to occur at the site of healed herpes zoster, and granulomatous dermatitis and granuloma annulare have been reported to be the most common second diseases. The pathogenesis of the isotopic response is still unclear. Morphea can develop at the site of regressed herpes zoster and a few such cases have been reported. We present here an additional case of morphea that developed at the site of previously healed herpes zoster, and we review the relevant literature. 
INTRODUCTION
Several cutaneous lesions have been reported to occur at the site of herpes zoster scar 1 , and they include comedones, xanthoma, granuloma annulare, granulomatous dermatitis, acneiform eruption, pseudolymphoma, psoriasis, lichen planus, lichen simplex chronicus, eosinophilic dermatosis, cutaneous malignancy, etc 2 . Wolf et al. 3 were the first to use the term isotopic response to describe the appearance of a new skin disease at the site of another, already healed skin disease. The most common primary skin disorder of this phenomenon is herpes virus infection: herpes zoster is most common and herpes simplex and varicella are less frequent 2 . Morphea can develop at the site of regressed herpes zoster and a few such cases have been reported (Table 1) 4-6
. We present here an additional case of morphea developing at the site of previously healed herpes zoster and we review the relevant literature.
CASE REPORT
A 57-year-old Korean man presented with an 8-month history of indurated plaques on the right chest and upper back. One year prior, the patient had developed painful clusters of vesicles in the T2-4 dermatomes on the right side and this had been diagnosed as herpes zoster. He had been treated with oral antiviral drugs and analgesics and the lesions had resolved a month after the onset of the eruption. Three months after the complete resolution of herpes zoster, new indurated patches had developed at the site of the previously healed herpes zoster and the lesions had slowly spread. On the clinical examination, atrophic, hypopigmented, indurated plaques were revealed in the T2-4 dermatomes on the right side, and this all corresponded to the site of the healed herpes zoster (Fig.  1) . The plaques were confined to the previous zoster scar. The patient's new lesions had no pruritus and he complained of intermittent, mild postherpetic neuralgia. He reported a history of diabetes mellitus and the laboratory tests were within the normal ranges. The serologic test for Borrelia burgdorferi was negative. The skin biopsy of the indurated plaque revealed thick and hyalinized bundles of collagen in the dermis and these bundles of collagen were orientated parallel to the skin surface. Perivascular inflammation was sparse and appendages such as pilar apparatus were atrophic and diminished (Fig. 2) . The histopathologic findings were consistent with morphea. The patient was diagnosed with morphea at the site of healed herpes zoster as an isotopic response. He was treated with intralesional triamcinolone acetonide injection every other week for 3 months and the induration of the skin lesions was prominently improved. But 2 months later, the lesions recurred and spread within the previous herpes zoster scar and the patient was prescribed oral methylprednisolone. Almost complete clearance of the induration and hypopigmentation of the morphea was observed 2 months later, but the lesions relapsed 1 month after the cessation of oral medication. We recommended the patient undergo narrow band UVB treatment, yet he did not want further treatment.
DISCUSSION
Wolf's isotopic response describes the occurrence of a new, unrelated disease that appears at the same location as a previously healed skin disease 3 . The interval between the first and the second disease is diverse with a range from days to years 3 . Several types of cutaneous lesions have been described to occur at the site of healed herpesvirus infection 2 . The most common second disease appearing at the site is non-specific granulomatous dermatitis and granuloma annulare 2 .
The underlying pathogenesis leading to the development of the second disease is still unclear [1] [2] [3] . There are several possible hypotheses. It was suggested that viral particles remaining in the tissue are directly responsible for the occurrence of the second disease as a possible mechanism 4 .
The viral DNA isolated in the second disease in the previous studies supports this 7, 8 . Some authors have emphasized that the immunologic and vascular change occurring after viral infection could make the skin more susceptible to a second disease in the same area 2, 3 . Ruocco et al. 2 supported the hypothesis that the occurrence of neural alteration could happen first, and the following immunologic dysfunction could be second. The viral and vascular mechanisms could work as cofactors 2 . The immune system can be influenced by neuropeptides that normal human skin produces (for example, vasoactive intestinal peptide, neuropeptide Y, calcitonin-gene-related peptide, substance P) 9 . Thus, a disturbed nervous system due to herpesvirus infection may alter the immunologic system and then consequently the skin. The definitive etiology of morphea is not known, but it has been proposed that trauma 10 and previous infection with There are several reports of marked improvement of morphea with using psoralen and ultraviolet A light, broad band ultraviolet irradiation [21] [22] [23] . In our case, intralesional corticosteroid injection prominently reduced the size and induration of the morphea plaques and the administration of oral corticosteroid resulted in the almost clearance of the lesions, yet the patient was not followed up.
As far as we know, three cases of morphea developing at the site of healed herpes zoster have been reported [4] [5] [6] . We report here on an additional case of this rare isotopic response following herpes zoster.
